This paper using the Australian panel data (HILDA) investigates the declining trend of selfemployment rate in Australia, a pattern observed in a number of other developed countries in the 2000s. We focus on the entry into and the exit from self-employment, treating males and females separately. Our results show that the self-employment rate has declined in Australia because older workers, especially older female workers, remained longer in paid-employment. This finding indicates that although the self-employment rate of older workers is higher than that of younger workers, the gap has decreased in recent years so that the average self-employment rate has declined.
Introduction
An increase in self-employment rate in developed countries during the 1980s and 1990s had sparked research on the determinants of self-employment. For example, Blau (1987) and Parker (1996) estimated time-series models and identified changes in technology and industry structure, tax rates and unemployment rates as important for explaining the observed increase in the self-employment rate. and considered the role of financial constraints in the entry into self-employment while Holtz-Eakin, Joulfaian and Rosen (1994) and Taylor (1999) highlighted the role of financial constraints in the formation and in the success of enterprises. Consumer discrimination and tax rates have also been proposed as factors that influence the decision to become self-employed (Borjas and Bronars 1989; Robson 1998 , Schuetze 2000 . There is also large literature that attempts to find the relationship between economic conditions, normally proxied by the unemployment rate, and the growth of selfemployment. 1 In recent years, however, rates of self-employment have stabilized and in many countries actually declined. Such a pattern is of interest to policy makers and academics because self-employment has long been regarded as an engine for economic growth and hence job creation. Despite the pattern of decreasing rates of self-employment, there are few studies investigating why the self-employment rate has been declining. 2 This paper attempts to fill this gap in the literature by providing empirical evidence from the Australian experience. Like other countries, self-employment in Australia has fallen over the past decade (see Online Resource Table A1 ). Moreover, Australia like other countries is experiencing demographic and economic changes that may explain changes in self-employment rates. The analysis here also provides insight into what, if any, policy changes might be put into place to address declining rates of self-employment.
This paper investigates the declining trend of self-employment rate in Australia by estimating the entry into and the exit from self-employment. The approach is similar to that used by , , Holtz-Eakin, Joulfaian and Rosen (1994) amongst others. We depart from the approach of earlier studies on self-employment that focus on the choice between paid-employment and self-employment by including non-employment as an additional labour market state. Incorporating non-employment into the model represents an important contribution to existing analyses as the empirical evidence suggests that changes in older workers', especially older women's, retirement behavior is an important factor to consider. This finding is significant in light of factors such as the ageing demographic profile of workers in Australia and elsewhere.
Using the Household Income and Labour Dynamics in Australia (HILDA) dataset a series of models of entry into and exit from self-employment are estimated. We find that one reason that the selfemployment rate has declined in Australia is because older workers, especially older female workers, remained longer in paid-employment. The implication is that the self-employment rate as traditionally defined has decreased more rapidly for older workers compared to younger workers. This finding is important as rates of self-employment are generally considered to be higher among older workers relative to younger workers (Fuchs, 1982; Quinn and Kozy, 1996; Blanchflower et al 2001) . Our results indicate that although the self-employment rate of older workers is higher than that of younger workers, the gap has decreased in recent years so that the average self-employment rate has declined.
Following the empirical analysis, we explore several possibilities that may be responsible for the declining trend of self-employment rate in Australia. In each case, the factors are similar to those that impact on other countries with similar experiences to Australia. For example, we discuss changes in discrimination laws designed to address the concern that older workers have been discouraged from continued participation in the labour market by virtue of implicit or explicit discrimination on the part of employers. The empirical analysis suggests that the Age Discrimination Act 2004 did not decrease the exit probability from paid-employment in a significant way. We also consider if changes in industry structure have increased the demand for older workers using the method proposed Katz and Murphy (1992) . Finally, we discuss the impact of the changes in tax and transfer programs, especially the publicly funded age pension, on the exit probability from paid-employment.
The paper proceeds as follows. In section 2 a discussion of self-employment in Australia and the probabilities of entry to and exit from self-employment are presented. In section 3 the econometric model and empirical strategy is set out. In section 4 the HILDA data is described. Results from the empirical analysis are presented in section 5. In section 6 we explore various channels that may provide an explanation for the decline in the self-employment rate in Australia. Section 7 concludes and discusses the broader implications of this study.
Trends in Self-Employment Rates in Australia
The literature on self-employment in Australia is relatively limited notwithstanding that the share of self-employment in Australia is of a similar magnitude to that of the United States and Canada. For Australia, earlier studies estimating the determination of self-employment have used both crosssection data (Chapman, Gregory and Klugman, 1998; Le, 2000) and longitudinal data (Blanchflower and Meyer, 1991) . Le (1999) and Eastough and Miller (2004) estimate male-female wage gaps along with those for immigrants versus the native born in the self employment sector. However, to date there have been no studies dealing with the recent downward trend in the self-employment rate in Australia. This study examines the self-employment rate in the 2000s and contributes to the literature on selfemployment in Australia as well as the literature on self-employment in general by examining a period during which self-employment has been declining.
[FIGURE 1 about here]
It is important to emphasize that there are various ways of defining the self-employed (Blanchflower, 2000) . In this paper we follow the Australian Bureau of Statistics (ABS) definition of selfemployment and define the self-employed to include 'employers' and 'own-account workers'. Paid workers are defined so as to include 'employees' and 'employee of own business'. 3 Following conventional practices, the self-employment rate is measured as the proportion of the self-employed out of total employment. 4 Figure 1 Figure 2 presents the trends of self-employment rates and labour force participation rates in Australia. There are two important points to notice. First, the HILDA dataset effectively replicates the aggregate trends in labour force participation and self-employment rates. Secondly, contrary to the downward trend in self-employment rates, labour force participation rates in Australia had been increasing substantially during the last decade. This is an important consideration since labour force participation rates are also having a direct effect on the self-employment rate calculations.
[FIGURES 2 and 3 about here] Figure 3 shows the self-employment rates across the age and gender groups using the HILDA data. Although we observe a decline in self-employment rates across all groups, the largest decline is observed in the group of people aged 55 and over. In fact, self-employment rates for older males and females declined by 6.5 and 6 percent respectively, compared to 3 and 2 percent for younger individuals. One way to gain more insight about the downward trends of self-employment rates is to rearrange the definition of self-employment rate as follows. Let SE be the number of self-employed people, PE the number of wage and salary workers, NE the number of non-workers (unemployed plus people out of labour force), and POP the population aged 15 and over. The self-employment rate ( SR ) of group j can then be expressed as follows:
(1) We have used an alternative definition of self-employment where 'employees of own business' are classified as a part of self-employed. The decreasing trend of self-employment remains unchanged. 4 An alternative approach is to measure the proportion of self-employed out of labour force. Given the unemployment rate in Australia was roughly constant around 5% during the period 2001-2010, both measures show a similar trend of self-employment. 5 For detailed discussion see OECD 2011 "Self-employment". This transformation expresses self-employment rate as a proportion of self-employment out of population relative to the labour force participation rate. Moreover, it highlights the importance of labour force participation rates in self-employment rate calculations. An increase in the labour force participation, without a decline in the number of self-employed people out of population, will lead to a decline in self-employment rates as traditionally defined. For older workers recent reforms in the social security systems has tended to increase the labour force participation rates. 6 Figure 4 summarizes the results for four groups: males aged younger than 55 (male-young), males aged 55 and older (maleold), females aged younger than 55 (female-young) and females aged 55 and older (female-old).
[FIGURE 4 about here] Panels (b) and (d) of figure 4 highlight that for older workers, the percentage of self-employment out of the population ( j j POP SE ) has stayed relatively constant over time, whereas it has slightly decreased for younger workers (panels a and c). However, the percentage of the non-employed out of the population ( j j POP NE ) has decreased signficiantly more for older people than for younger groups, which in turn led to a larger decrease in the self-employment rate for older individuals. For example for younger males, during the period 2001-10 the non-employed population increased by 0.13 percentage points, whereas for older males it decreased by 10.3 percentage points. This suggests that the rapid decline of the self-employment rate for older people has been accompanied by a decrease in retirement of older workers in the paid-employment sector.
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Overall, these numbers are compatible with the hypotheses that declining self-employment rate in Australia is driven by the increase in the labour force participation through an increase in the paidemployment, and not by the decrease in actual numbers of self-employed. We further find that these trends are much pronounced among the individuals aged 55 and over. It is important to note that although the descriptive statics are informative, they are far from to be conclusive and have several shortcomings. For instance, current analyses do not control for potentially confounding factors, such as changes in the characteristics of individuals during the same time period. In the following section, we introduce our empirical strategy that addresses these issues and provides more thorough analysis.
6 See Atalay and Barrett (2012) , Ryan and Whelan (2011) for Australian evidence, and Mastrobuoni (2009) for the U.S. evidence. 7 We present our calculations from HILDA. The trends and numbers from aggregate data are similar and presented in the Appendix (see Online Resources Figures A1 and A2) 8 As we will show in section 5, the yearly transition probability from non-employment to employment for older people is approximately 2% during the period 2001-2010 whereas the corresponding figure for younger people is approximately 25%. Therefore, we can reasonably say that the non-employment state for older people is the state of retirement.
Empirical Strategy
To provide additional insight into the changes in the self-employment rate, we estimate a series of equations for the transitions into and from self-employment. In the Australian context, Chapman, Gregory and Klugman (1998) and Le (2000) estimated an individual's self-employment decision at a point of time. However, the probability that a person is self-employed at a point of time is a mixture of the entry into self-employment and the likelihood they remain self-employed 9 . For these reasons, we choose to estimate entry and exit probabilities and make inferences on the changes in the probabilities of self-employment.
Assume that the labour market status at time   (Ekelund et al, 2005) . HILDA includes a measure of risk aversion. However, a detailed measure of assets ( k A ) are only available in HILDA for 2002, 2006, and 2010 . Since a key objective is to investigate the declining trend of self-employment, we use the real value of housing wealth to proxy for the value of assets. We construct two-year panels from 2001 to 2010, generating nine inter-wave . Since our primary interest is in how these transition probabilities change over time, all nine transitions are pooled. Given the gender and age differences discussed in section 2, we estimate equation (2) is an age dummy which is equal to 1 if the individual's age is 55 and over, and 0 otherwise. The interaction term between the age dummy and time dummy allows us to examine the changes in the impact of ageing on the transitions over time. Although self-employment rates are not estimated directly, information about transition probabilities provide insight into changes in the self-employment rate. Note that the self-employment rate and paidemployment rate of population at time   
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will increase as the entry probabilities into self-employment and the survival rate of self-employment increase while it will decrease as the entry probabilities into paid-employment and 10 We also allowed interaction terms between other personal characteristics and time dummies in the model, and tested whether the coefficients on the interaction terms are jointly zero. In all cases, the interactions terms are not found to be significant at the 10 percent level. Table 1 presents summary statistics of the main variables used in analysis for the sample period. 12 We report the means for males and females separately. The proportion of people aged 55 and over is slightly larger for females than males. There is evidence that males are more risk-taking than females, which seems to conform with general expectations. 13 The number of young children in the family is larger for females than males, and males (30 percent) are more likely to identify themselves as singles compared to females (23 percent).
There are some differences in education levels between males and females with males on average being less likely to have less than high school education (31 percent ) compared to females (41 percent). There are no significant differences in the share of Australian born, real house value and parents' occupation between males and females. As expected, there are large differences between fathers' occupation and mothers' occupation. The percentage of people whose father's occupation was a manager is about 27% whereas the corresponding figure for mother's occupation is only about 7%. The geographic distribution of the sample is similar to that of the Australian population in general. The unemployment rate is slightly higher for females than males, while the self-employment rate is significantly higher for males (12 percent) compared to females (7.5 percent).
[TABLE 1 about here] Table 2 presents the means of some important variables over time. There is some evidence that education level shows have tended to increase over time reflecting higher levels of education of more recently born cohorts. One noticeable feature of the data is the relatively low unemployment rate that Australia has experienced over time notwithstanding the increase in 2009 associated with the global financial crisis (GFC) in 2008. The self-employment rate, as we have seen from the earlier figures in section 2, has declined over time.
11 In the steady state, the self-employment rate can be expressed solely with transition probabilities. 12 Because our data consist of nine sets of two-year panels and we estimate transition probabilities rather than probabilities at a point of time, the variables used in the right hand side of equation (2) 13 We also find that younger people are more risk-taking than older people, consistent with a priori expectations.
[ Changes in the self-employment rate can be explained by considering changes in transition probabilities into and out of various labour market states including self-employment. As seen in equations (4)- (6) Figure 5 highlights that the decline of the self-employment rate may have resulted from the decline of entry rates rather than the increase in the exit rate. The exit rate from self-employment decreased until 2005 and following a temporary increase, it has decreased until 2008. Conversely, entry rates into self-employment from wage workers and non-employment have generally decreased, with the decline appears to be more pronounced for wage workers.
[FIGURE 5 about here]
Figure 6 presents entry and exit probabilities to and from self-employment for males and females, by younger and older age groups. For males, entry rates have decreased more for older individuals. Exit rates, on the other hand, show no definite pattern. The exit rate for younger males' dropped more than that of older males' prior to 2005, but since then this trend has reversed. Overall, between 2001 and 2010, exit rates from self-employment declined by 9.5 percent and 4.7 percent for younger and older males, respectively. The patterns in Figure 6 are consistent with our previous findings that the decrease in the entry into self-employment, rather than the increase in the exit from self-employment, may be responsible for the decline of the self-employment rate. Moreover, this decline is mainly driven by the changes in the behavior of older people rather than younger people.
For females, it is the decrease in entry into self-employment that largely contributes to the declining self-employment rate. Exits from self-employment have remained effectively unchanged over the period 2001 to 2009. For younger (older) females, the transition probability from non-to selfemployment has decreased (increased) more than the transition probability from paid-to selfemployment. Therefore, even though two groups are experiencing declining self-employment rate, the driving forces behind the trend appear quite different.
[FIGURE 6 about here] 14 A complete analysis requires to look at transition probabilities around non-employment as well, i.e., p , p , and p . However, if these transition probabilities are relatively stable over time, knowing transition probabilities around self-employment provides sufficient information about the changes in self-employment rate. In this section, we focus on transition probabilities around self-employment, leaving the full analysis to the next section where we estimate all transition probabilities.
Figure 6 also highlights that the transition probability from paid to self-employment is greater for older people than for younger people, regardless of gender. This partly explains why the selfemployment rate of older people is larger than that of younger people. Conversely, the transition probability from non-to self-employment is greater for younger people than for older people, most likely because non-employment for people aged 55 and over is in many cases effectively a retirement state. Unlike males, the exit probability from self-employment is generally lower for older females than for younger females, suggesting that older females stay longer in self-employment than younger females. It is also interesting to note that the 2008 US financial crisis has a different impact on older males and females. While the adverse economic shock increased the transition from paid-to selfemployment for older males, it appears to have decreased the transition from paid-to selfemployment for older females.
Figures 5 and 6 provide some insight into why the self-employment rate in Australia has declined during the last decade. In particular, it appears that it is the case that entry to, not exit from, selfemployment has decreased, especially for older people. In the next section, we present results from the econometric analysis to provide additional insight into the determinants of changes in transition rates, and hence the self-employment rate, during the period 2001-10.
Estimation Results
As discussed in the section 3, equation (4) is estimated using two-year panels from 2001 to 2010 constructed from the HILDA data. The data consists of nine inter-wave transitions.. We employ a multinomial logit specification and estimate each model separately for males and females. In the multinomial logit model, one state is omitted or represents the reference category. In the models estimated, the initial state is considered the reference state. Table 3 presents the estimates of transition probabilities for males. Older paid-workers are more likely to enter self-employment, and less likely to exit from self-employment into paid employment. These results are consistent with the findings of previous studies Le, 1999; Blanchflower et al., 2001) . On the other hand, older males are more likely to exit from employment into non-employment, most likely retirement, and are less likely to enter employment once they are not working. Risk taking plays an important role in labour market transitions, especially in the context of self-employment. The results in table 3 indicate that risk-taking males are more likely to enter selfemployment, more likely to switch from self-employment to paid-employment, and more likely to exit from non-employment. Kihlstrom and Laffont (1979) set out a theoretical model in which less risk-averse people are more likely to become entrepreneurs and Ekelund et al. (2005) found that individuals with less risk aversion are more likely to be self-employed using Finnish data. The results in table 3, even though statistical significance is not so strong, provide some support for these findings. Our results also indicate that less risk-averse individuals are more likely to move from selfemployment to paid-employment. This suggests that risk-taking individuals are more prepared to change between labour markets states and to tolerate the uncertainty associated with such a change.
Estimation Results for Males
The results in table 3 indicate that married males are more likely to enter and less likely to exit from self-employment. Le (1999) also reports that marriage has a positive effect on self-employment. 15 Males who are separated, divorced or widowed are also more likely to enter self-employment. Recall that the omitted group in this context is single males. It may be the case that being currently or previously married proxies for level of assets as well as the size of social network. Such influences have been highlighted by Allen (2000) as being important in determining self-employment status.
Evidence on the effect of education on the transition into self-employment is quite mixed (Le, 1999) . Poschke (2008) documents some evidence that the relationship between self-employment and education is U-shaped with individuals with low or high levels of education more likely to be selfemployed. Coefficients on education variables in table 3 indicate no particular pattern between education and self-employment for Australian males. Having a bachelor degree actually reduces the transition from paid-to self-employment but increases the transition from self-to paid-employment. This result may reflect the differential impacts of education. While higher education may be correlated with managerial skills and the ability to identify self-employment opportunities, it also leads to better opportunities in the paid-employment sector. As expected, a higher level of education is associated with a higher probability of exiting from non-employment and moving into both paidand self-employment.
Place of birth does not affect transitions between paid-and self-employment. Australian-born males are, however, significantly more likely to exit from non-employment and less likely to move to nonemployment from paid-workers than their immigrant counterparts. Discrimination in the labour market is one possible explanation for this pattern (Chiswick and Miller, 1985) . Having a father whose occupation was a manager increases the entry to self-employment and decreases the exit from self-employment for males. However, mother being a manager does not affect the transition probabilities around self-employment. Rather, it affects the probability around paid-and nonemployment. There is evidence that an increase in the values of housing wealth increases the entry to self-employment from non-employment, and decreases the exit from self-employment for males. , Holtz-Eakin et al (1994) and Taylor (1999) report similar findings. The coefficient on the gender-region specific unemployment rate is found to be statistically insignificant for all transition probabilities controlling for other covariates.
In Figure 6 , namely, that exit rates from self-employment are unlikely to be responsible for declining trend of self-employment.
Wald statistics on interaction terms between time dummies and older age group dummy cannot reject the hypothesis that their coefficients are jointly zero. In all transition probabilities, they are statistically insignificant at the 10 percent level. This result implies that for males, there is no systematic difference in the declining trend of self-employment rate between younger and older generations once we control for all the other covariates. Rather, the difference in the self-employment rate observed in averages between younger and older males is derived from the differences in their characteristics.
[ the changes in self-employment rates derived are not driven by the changes in personal characteristics or economic conditions proxied by unemployment rates. Rather, the difference in the self-employment rate between two counterfactuals is derived from the changes in transition probabilities alone. Figure 7 shows predicted self-employment rates under the two scenarios for younger and older age groups. 17 For both younger and older males, the predicted self-employment rate under scenario 2 is higher than the one under scenario 1 although the difference is less clear for younger males. This suggests that the changes in transition probabilities as reflected by the coefficients on time dummies in sp ps p p , and np p have worked in favour of increasing self-employment for males, especially older males.
[FIGURE 7 about here]
There are a number of factors that may have affected the transition probabilities modeled in table 3. These include changes to industry structure which may have affected groups differently, or, institutional considerations such as changes to the tax and transfer system. Significantly, however, the patterns in figure 7 suggest that these changes are not responsible for the declines in self-employment 16 Transition probabilities from t to t+1 are calculated using the coefficients on time dummies and interaction terms as well as individual characteristics. We treat the coefficients on dummies as zero if they are not jointly statistically significant at the 10 percent level. To obtain the shares of self-employment and paid-employment at t+1 in (4) and (5), we use the shares of self-employment and paid-employment in cross-section data at t. If our sample is a balanced panel, we can calculate the whole series of shares of self-employment and paidemployment given initial shares and transition probabilities. However, our sample is not a balanced panel, which means that sequential calculations in (4) and (5) can lead to a biased outcome. For this reason, we decide to use sample shares at t to predict to the shares at t+1. 17 Actual numbers are provided in Online Resources Tables 2 and 3. identified. In fact, if the transitions probabilities had not changed, the self-employment rate of males could have been lower. Prior to discussing these various factors we present the analysis of females.
Estimation Results for Females
The estimates of transition probabilities for females are present in table 4. Like males, older females are more likely to enter self-employment, and less likely to exit from self-employment. Females are also more (less) likely to exit from employment (enter employment) once they are out of labour force. Risk taking females are more likely to enter self-employment. However, unlike males, risk aversion only works in one direction, not affecting transition probability from self-employment to paidemployment.
Unlike males, an increase in the number of young children (c0_4) increases the transition from paidemployment to self-employment for females. It is possible that the flexibility of self-employment provides an opportunity for mothers to care of children around work commitments (Budig, 2006) . As expected, women with young children are more likely to move into non-employment and more likely to stay there once they are not working. While the effect of marriage on the entry to self-employment is similar between females and males, the effect of education is quite different. For females, having a bachelor degree increases the transition from paid-to self-employment but does not increase the transition from self-to paid-employment. Holding a diploma or a certificate also increases the transition from paid-to self-employment. Like males, place of birth does not impact on transitions between paid-and self-employment.
For females, having a mother being a manager reduces the exit from self-employment to nonemployment. That is, father's occupation seems more important for males' decision to be selfemployed while mother's occupation seems more important for females' decision to be self-employed. Like males, an increase in the values of house owned increases the entry to self-employment from non-employment. However, unlike males, it does not affect the exit from self-employment in a significant manner. The gender-region specific unemployment rate is also found to be statistically insignificant for all transition probabilities controlling for other covariates. self-employed. Importantly, the decline of self-employment rate of older females is mainly driven by the increase in the proportion of paid-employment, not by the decrease in the proportion of selfemployed out of total population.
[FIGURE 8 about here]
The key message from the preceding analysis is that changes in labour market characteristics in Australia during the last decade, not captured by changes in demographics and unemployment rates, have worked in such a way that they mainly reduce the self-employment rate of older females through an increase in the proportion of paid-employment. In other words, older females in Australia during the past decade have stayed longer in paid-employment sector relative to older males, ceteris paribus.
In the next section, we examine possible reasons why this might occur.
Discussion
The analysis in the previous section highlights that patterns of self-employment observed in Australia appear to be driven by changes in the behavior of older females, especially the tendency to remain in paid employment over longer periods. In this section we examine economic and institutional reasons why such a pattern may have been observed. That is, the changes identified here are highlighted as potential driving forces of the results identified in section 5.
It is important to stress that the discussion here is not meant to attribute a causal interpretation to the analysis presented in section 5. Rather, the changes are identified as important influences on the patterns observed in Australia. Moreover, given the similar experience of other countries with respect to self-employment and changes in their economic and institutional environment, such a discussion is likely to be useful in framing the analysis of the recent patterns of self-employment.
Institutional, tax and transfer policies
The Age Discrimination Act 2004 (the Act) is Commonwealth legislation designed, as its name suggests, to ensure that individuals are not discriminated against on the basis of age. Though not limited to employment relationships, the Act has as one of its principal aims to ensure that people are not treated less favourably on the ground of age in various areas of public life, including employment. Indeed, the Act can be seen as part of a set of changes designed to facilitate continued participation in the labour market beyond the traditional retirement age of 65 years for males and 60 years for females.
In light of the trend of increased participation in the labour force, especially among older females identified in section 5, it is pertinent to ask whether the Act played any role in the patterns observed in the data by mitigating withdrawal from the labour market associated with implicit or explicit age based discrimination. While the key provisions of the Act applied from 2004 onwards, the regression results reported in tables 3 and 4 would suggests that such a result is unlikely for a number of reasons. First, there is limited evidence that the trends observed in the data are relevant only post implementation of the Act. Moreover, the key result identified in the empirical analysis is that older women continued to participate in paid employment for an extended period. The Act applies equally to males and females and there is no a priori reason to expect that females experienced age based discrimination over and above that experienced by males.
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Changes to discrimination law can be viewed more generally as part of an effort by the Australian government to increase labour market activity over the business cycle. Coupled with this has been a concerted effort to limit reliance of older individuals on publicly funded pensions. What sets Australia apart from other countries is the particular mix of public and private pensions. The Australian retirement income system consists of a means-tested public pension (known as Age Pension), and, mandatory and voluntary private savings. In Australia, there is no compulsory retirement age, and elderly Australians can supplement their retirement income through continued employment. Eligibility for the Age Pension is subject to residency and age conditions, and is available to self-employed individuals. Since inception of the Age Pension, the qualifying age for men has remained at 65 years. The qualifying age for female applicants, on the other hand, has undergone a gradual increase since 1995, from the initial 60 years to 65 years of age. It is possible that this change which has targeted females may explain, in part, the patterns identified in section 5.
Some evidence of this is presented in Figure 9 , where age participation rates for selected birth cohorts of women in our sample are shown. By virtue of the change in Age Pension eligibility (APE) age initiated in 1995, for women, each birth cohort encounters different pension eligibility ages. Figure 9 shows that the labour force participation (LFP) rates of the younger cohorts of women, those born in later years, are substantially higher than those of the older cohorts. Atalay and Barrett (2012) and Ryan and Whelan (2011) explore this variation in the APE age of adjacent cohorts of females. These studies indicate that increase in the APE age by 1 year induces a decline in retirement probability by 8 to 15 percentage points for women. Figure 10 is similar to Figure 9 but plots the self-employment out of population rates for birth cohorts of women in our sample. Unlike the LFP rates, it is clear that there aren't any cohort differences, especially at the affected ages between 60 and 65 years.
[FIGURES 9 and 10 about here]
In summary our analysis suggests that APE reform has an impact on overall labour force participation decision, but not the self-employment participation decision of women. These findings echo our results in section 5.
In a similar vein, there is a large body of empirical literature examining the effect of tax rates on selfemployment participation decisions (Blau 1987; Bruce 2000; Parker 2003; Stabile 2004; Fossen and Steiner 2009 ). Moreover, since 2000 the Australian tax system has undergone substantial reform including the introduction of a broad based consumption tax and reductions in personal income tax rates. Significantly, the impact of tax rates on self-employment is theoretically ambiguous. High tax rates tend to encourage self-employment as it is easier to avoid taxation in self-employment through underreporting and other means. Conversely, it may have a negative effect since high tax rates reduces the expected return from opening a risky business.
Our discussion in this subsection, instead of addressing this debate, will focus on the changes in taxation arrangements of self-employed in Australia 20 . It is important to emphasize that in order to conclude that tax arrangements is the main driving force of decreasing self-employment rates : i) there should be significant changes in tax rates during the 2001-10, ii) in addition these changes should be specific to individuals over 55 years, especially females. Recall that it is the group of older women whose behavior seems to have driven the patterns observed in the aggregate data.
Appendix Table A4 (see Online Resources Table A4 ) reports the average rate of income tax and employee' social security contributions as a percentage of personal income (the average rate of income tax) over the period of analysis. It is clear that although there is a decreasing trend the changes have been relatively small. Moreover, since these tax rates are similar for wage employees and the self-employed, labour supply effects of tax rates changes should be similar in both occupations. On the contrary, tax avoidance incentive should be weakened due to the lower marginal tax rates. These simple analyses suggest that there should be an increase in the overall labour force participation and decrease in the self-employment numbers due to the small changes in taxation arrangements. However, our analysis in section 5 suggests that these changes should particularly affect females aged 55 and over. To our best knowledge, there aren't any tax arrangements that specifically aim senior females. This would suggest that although tax arrangement may contribute to labour force and selfemployment changes during our observation period, it is unlikely that they are the main driving forces changes in self-employment rates.
One other change posited in the literature as influencing patterns of employment is changes to minimum wages (Fang and Gunderson, 2009 ). In particular, increases in minimum wages may induce substitution of older workers for younger workers, leading to increased participation in paid employment for former group. In Australia, such an explanation is unlikely to explain the observed patterns of behavior. Australia is unusual in that it does have an extensive system of regulated or 'award wages' that are determined centrally. While changes to minimum and award wages in Australia (see the last column of Online Resource Table 4 ) have occurred over the past decade, they have not been gender specific and are unlikely to explain the differential patterns exhibited by males and females.
Industry Changes
The influences discussed above relate largely to policy decision. An alternative explanation for the patterns highlighted in section 5 is that changes in the demand for different types of labour have induced significantly different labour market outcomes across groups. One way to analyze whether changes in industry structure have influenced labour market outcomes across groups is to use the approach developed by Katz and Murphy (1992) . Those authors exploit a simple supply and demand framework to analyse changes in wages in the United States between 1963 and 1987. A simplified version of the Katz and Murphy (1992) approach is used here to analyse the role of changes in demand for labour across industries. In particular, we ask if the growth in demand for 'young' and 'old' labour across industries is consistent with the patterns reported in section 5.
To apply the Katz and Murphy (1992) methodology, we use the ABS labour force survey (LFS) data at the two-digit industry level to identify the relative growth of industries employing different types of labour. In particular, we are interested in the growth of demand for 'young' (less than 55 years) and 'old' labour (55 and over) over the period 2001-10. The analysis is performed for all workers (paid employees and the self-employed) and employees only. The results of the analysis are reported in table 5 and indicate a growth in the demand for labour of females in excess of that for males. Moreover, there is evidence of an increase in the demand for older female employees. Again, this evidence is consistent with the patterns discussed above. Growth in the demand for older employees, especially females, is consistent with the observed decrease in self-employment rates being driven by increased participation in paid employment by this group of workers.
[ 
Conclusions
In this paper we investigated the declining trend of self-employment rate in Australia, a pattern observed in a number of other countries around the world. We did so by estimating the entry into and the exit from self-employment using the HILDA dataset. We find that the self-employment rate has declined in Australia because older workers, especially older female workers, remained longer in paid-employment. In turn, the self-employment rate for older workers is found to have decreased more rapidly than for younger workers. This result provides new information about the behavior of older workers since the self-employment rate among older workers is generally believed to be higher than younger workers (Fuchs, 1982; Quinn and Kozy, 1996; Blanchflower et al 2001) . Although the self-employment rate of older workers is higher than that of younger workers, the gap has decreased in recent years, which drives the average self-employment rate to decline.
We then explored several possibilities that may be responsible for the declining trend of selfemployment rate in Australia. Put another way, we considered various factors that may have induced an increased participation in paid employment, especially by older female workers. The possible explanations can be categorized into two broad groups, namely institutional considerations and industry changes. Institutional factors include policy choices around eligibility for the publicly funded age pension, and changes to tax and transfer policies. Though a causal interpretation is not possible, the evidence is consistent with the changes identified as contributing to increased participation in paid employment by older females. Indeed, many of the changes have been instituted in response to perceived challenges presented by an ageing population and have been designed to enhance labour supply over the life-cycle. The second set of factors considered are those relating to changes in the demand for labour induced by industry change. Using a similar approach to that of Katz and Murphy (1992) , we find evidence consistent with an increase in the demand for older female paid-employment.
The analysis in this paper has highlighted the need to understand the underlying reasons for the observed decreased in self-employment rates in Australia. Of central importance is the behavior of older females. More specifically, to understand the aggregate behaviour of self-employment it is important to understand the labour supply decision, especially around participation, of older female workers. A range of institutional and economic factors were canvassed as playing a role in influencing the stylized patterns observed in the data. The discussion highlighted that institutional considerations, especially around changes to eligibility for the age pension are likely to be important in explaining the observed patterns. Indeed, a useful next step would be a more detailed analysis of the behavior of individuals in response to changes in the eligibility rule for the age pension. Such an analysis is likely to provide insight for countries other than Australia which are experiencing similar trends, and more importantly, instituting similar policies designed to enhance labour supply over the life cycle. 
